Fifty-two research reports from the human/companion animal relationship literature published from 1988 to 1993 were reviewed using a shortened farm of the Selby Research, Assessment Form II (RAF) Descriptive data were analyzed for characteristics such as attributes of authors, grant funding, purposes, quality of literature reviews and conceptual frameworks, settings and sampling, research designs, and implications for future research. Qualitative data describing results of studies were summarized. Over half of the studies were published in Anthrozoös and were not grant funded. These were primarily nonexperimental studies using nonprobability, nongeneralizable samples. Social support was the most frequently cited framework. Understudied populations were rural groups, the middle aged, adolescents, and institutionalized elders. Few errors were committed in describing instruments or reporting analyses of data.
INTRODUCTION
Over the last ten years, the human/companion animal relationship has become recognized as an important area for research. As might be expected, the volume of literature in this area has been growing rapidly. Hence, it is important both to identify and describe existing research related to the specialty and to assess the quality of this research as critique and evaluation of the scientific merit of the research should precede the application of research to practice.
For many years the human/companion animal research literature has been criticized as being methodologically flawed and in particular lacking a clear theoretical basis and composed primarily of unscientific anecdotal reports with few high-quality experimental studies.
This article describes and evaluates 52 research reports on human/companions from 1988 to 1993. The review examines the general characteristics of those published research articles: educational preparation of authors, journals, grant finding, etc.; the purposes, quality of literature reviews, and conceptual frameworks of the research; types of settings and sampling techniques used; types of research designs employed; common problems in the methodology, sampling, and analysis; and stated implications for future research.
METHODS

Sampling Criteria for the Review
The review focused on the human/companion animal relationship as it is currently portrayed. Therefore, only research published over the past 6 years, January 1988 through September 1993, was examined. Reports of research on the relationships between humans of all ages and companion animals were identified by key words and abstracts. Because the purpose was to evaluate the scientific methods used and gaps in knowledge, only reports that presented findings and analyses of human/companion animal-related data were included. Unpublished research reports were not included. Also, manuscripts not published in English, theoretical discussions, reports of psychometric properties of instruments, and studies of primarily animal behavior were excluded.
Sampling Procedure
Four computerized bibliographic databases for the time period of the review were searched: CINAHL, ERIC, Medline, and Psych Abstracts. CINAHL includes literature in nursing and other health fields. ERIC covers educational materials not covered in other databases. Medline focuses on medical and veterinary literature, and Psych Abstracts deals with psychologic and sociologic literature. Searches of the databases produced 69 articles that met the criteria listed above.
A careful manual search of journals known to publish human/companion animal research, various reference lists, and reference citations was then conducted to ensure that the project was ac complete as possible. This search yielded 17 additional reports. The final sample consisted of 52 of the 86 articles identified that met the criteria; these 52 were those available to the author. Thus the sample was one of convenience.
Instruments
The shortened form of the Selby Research Assessment Form II (RAF) (Selby 1988) guided the evaluation of the articles. The shortened form of the RAF contains 67 items for assessing adherence to methodological standards in research, from the title and purpose of a study through the methods, results, and interpretation of the results.
The RAF has been judged to have content validity by a panel of experts in nursing research, statistics, and research publication (Selby et al. 1990 ). Reliability was first assessed for a 1986 pilot test (Selby et al., 1990) , for a 1989 study on validity and reliability in selected nursing research journals (Selby-Harrington, Mehta, Jutsum, RiportellaMuller, and Quade 1994) , and for the current study. Interrater agreements of 90-92% and 93-97% were reported for the first two studies. Intrarater reliability was established after 12 hours of training conducted by the senior author of the instrument. Intrarater agreement of 88-91% (mean = 90% ± SD 1.1 ) was reported by the authors using seven reviews as the standard; interrater reliability of 84-96% (mean = 90% ± SD 4.6) was achieved among a group of 11 raters. For this study, test/retest reliability of 98% was established using five reviews. Also, one of every 10 studies was randomly selected to be evaluated by a second reviewer, and 95% interrater reliability was established. The high inter-and intra-rater agreement tends to ensure that any errors in data collection are random, not biased. Expert consultation in use of the instrument was available throughout the review.
If items were unclear, the policy of the review was to err in the direction of not finding deficiencies. For example, if the purpose of a study was not stated explicitly but could be inferred from information presented anywhere in the article, the study purpose was considered to be adequately described even though a clearer statement would have been preferable. Similarly, if the conceptual framework was unclear but a reference was given, the author was considered to have described it sufficiently. In evaluating the data collection instruments, validity and reliability were judged to be inadequate only if the author made no statement about validity or reliability or explicitly stated that validity and reliability were not assessed.
Twenty-seven percent of the articles had one author, 44% had two, 17% had three, and 11% had four. Most (60% of the research was not grant funded or this was not mentioned. Of the 20 funded studies, two had received federal, 15 had received nonfederal, and three had received both federal and nonfederal funding.
Purpose
In almost half (45%) of the studies, the stated purpose was to describe an existing situation; in 38% the purpose was to explain existing relationships; in 15% it was to test an intervention; and in one article, the purpose was to conduct a pilot study. Purposes were clearly stated in all but one of the articles.
Twelve of the articles focused on human attitudes toward animals. Nine of the authors were concerned with the motives involved in caring for animals and why human/animal attachments are formed. Four authors were interested in explaining the characteristics of animal providers. Six articles attempted to identify sex-related differences in attitudes.
The effect of animals on health and illness was a particularly popular topic, occurring in 28% of the studies. Four studies involved cardiovascular outcomes; seven, stress outcomes. The effect of animals on human emotions was examined in seven studies, and four authors studied how animals affected behavior. Human/animal interactional processes and relationships were studied in three projects. Animals as a therapeutic intervention were studied by four researchers.
It was difficult to categorize many of the studies. The effect of animal ownership on housing choice or concerns was the subject of five studies. Other topics included the effects of animals on learning, recreation, work, and volunteering.
Literature Review and Framework
Literature was cited in the introduction or literature review section of 96% of the articles, and the literature cited clearly justified the need for the research in 87% of the reports. The literature provided unclear or contradictory justification for five of the studies, and five articles reported no justification or no literature. The total number of references listed varied from six to 52 in one study each, with a mean of 22.
Twenty-six percent of the researchers explicitly stated that their studies were based on conceptual or theoretical frameworks, 6% implied a framework, and 68% neither explicitly stated nor implied that their studies were based on any framework or model. Social support theory was the most frequently cited framework (8%). Attachment theory and biopsychosocial theory were used in two studies each. Other models utilized (in one study each) were relaxation theory, classical conditioning, cognitive restructuring, competence, continuity, developmental theory, life events/illness, specialization, Roger's Science of Unitary Human Being, Roy's Adaptation Model, and sex role orientation.
In 11 of the studies, the conceptual frameworks were described sufficiently to be understood. Five authors did not offer adequate descriptions of theoretical models or provide references with sufficient descriptions. The relevance of the frameworks to the studies was clear in 12 of the articles, but in five studies, relevance was not clear.
Setting and Sampling
Forty-five percent of the researchers said their samples were taken from urban or city settings; 6% were suburban, and 4%, rural. Six authors named a state only, one cited both rural and suburban, one utilized a sample from outside the United States, and three said their samples came from the entire USA. Three of the articles were unclear about where the sample was taken.
The populations from which samples were selected, or the types of people eligible for inclusion in studies, were clearly described in 48 articles, including demographic characteristics or census.
Sample descriptions were coded in order to establish age groups. Thirteen percent of the studies focused on preschool and school-age children, 17% on young adults, and 32% on the elderly. Two studies covered the span of childhood and 11 covered all adult years. Understudied groups were the middle years (which is consistent with research in most fields), one study; adolescents, two studies; and the institutionalized elderly, three studies.
Forty-four articles presented data from nonprobability and two from probability samples. In six articles, sampling methods were not addressed. Sample sizes ranged from 12 to over 5,000, with 51% below 100 persons. Of the 51 studies in which cooperation of human subjects was needed to get subjects to join the study, the number or percent of refusals or nonresponses was not reported in 32 studies. In one study cooperation of human subjects was not an issue. Only three of the 49 studies involving interventions presented any stated or implied rationale for their sample size and none reported any basis for sample size calculations.
Research Design
Research design was stated by authors or implied through description: 43 were nonexperimental, nine were experimental or quasiexperimental. Of the six experimental studies, four met the criteria of manipulation of the independent variable, use of control group, and randomization to groups. One did not describe a control group, two did not randomize, and in one randomization was not clear. The cross-sectional or survey nonexperimental design was the most common data collection method (66%). One study was a retrospective design and three were prospective or cohort designs.
Data Collection, Validity, and Reliability
In 48 of the 52 articles, procedures and instruments were described sufficiently to afford an understanding of how the studies were conducted and how at least one major outcome variable was measured. In 45 instances, the defInitions, methods, and instruments were judged to be appropriate for measuring all intended variables.
Over half (60%) of the authors stated or implied that at least one major instrument used to collect data had validity; 59% stated or implied reliability; and 20% completely omitted statements about the validity and reliability of instruments.
Analysis
Generally, there were few errors committed in reporting analyses of the data: 37 researchers reported a mean for a major independent or dependent variable, and only eight committed the error of not reporting a measure of variability. Raw data were included in all but four studies with small samples, and samples were described statistically in terms of major outcome variables in all but two studies. In studies whose major purpose was to compare groups, descriptive statistics were presented for at least one demographic or other possible confounding variable, and the values for major outcome variables were presented separately for each group in all but two studies. Three quarters of the studies were descriptive. One committed the error of reporting results without enabling the reader to identify the statistical tests used and none neglected to report alpha levels and/or p-values.
Implications
Of the 44 nonprobability studies, 15 generalized their findings beyond the sample. Yet 60% of the authors stated the limitations of their studies and 89% made recommendations for further research, conceptual frameworks, or practice; 79% of the implications or recommendations were judged to be appropriately derived from the results of the studies.
Results
Qualitative information was gathered on the results of the 52 studies reviewed and those that could fit into loosely constructed categories are summarized here and identified in parentheses. One study used an intervention to elicit a change in attitude toward animals and found that a schoolbased humane education program enhanced animal-related attitudes (Ascione 1992 ). Most attitude studies described different attitudes or correlated attitudes with various factors. Descriptive studies found that attitudes changed over the years (Verderber 1991 ), males and females had different attitudes toward animals (Herzog 1991) , most people did not care or were happy about feeding free-ranging cats (Haspel 1990) , and owners had an overwhelmingly positive attitude about companion animals (Poresky, Hendrix, Mosier, and Samuelson 1988) . Correlational studies found that behavior and attitudes were not significantly related (Miller and Lago 1990 ), attitudes were affected by social class and spousal attitude (Gage 1988) , parental attitudes influenced children's attitudes (Kidd and Kidd 1990) , and the ability to own an animal did not affect attitude toward animals (Mihalski, Jones, and Maxwell 1988).
Studies describing motives for caring for animals and attachments to animals found that the primary reason for feeding birds was aesthetics (Horvath and Roelans 1991) . Motives for living with birds were social and cognitive (Loughlin and Dowrick 1993) , and people fed free-ranging cats because they felt they were hungry (Haspel and Calhoon 1990) . Other researchers found that urban children were more attached to animals than rural children were, and there was no significant difference between males and females in attachment to animals (Stevens 1990 ). Owners were most attached to their first companion animals (Nielson and Delude 1989), and owners had a lifetime of consistent ownership (Nielson and Delude 1989) . Further studies found that a child's age and maternal employment were related to the child's involvement with animals (Melson 1988) ; involvement with animals was positively associated with other nonschool activities (Melson 1988) , and gender did not affect motivation to have an animal companion (Siegmund and Biermann 1988) .
Characteristics of animal owners were also studied. Researchers found that 63% of households included pets (Marx, Stallones, Garrity, and Johnson 1988) . Animal ownership increased with the child's age (Melson 1988) , and children with animals had more activities and interests than children who did not have animals (Kidd and Kidd 1990) . whether or not a child had an animal was a consequence of many different variables (Paul and Serpell 1992, Melson 1988) . One study found that girls talked to animals more than boys (Nielson and Delude 1989) , and one revealed the negative aspects of childhood animal ownership (Bryant 1990 ).
Four studies involving elders found positive outcomes of human/companion animal interactions (Calvert 1989; Mahalski, Jones, and Maxwell 1988; Netting, Wilson and Frugue 1988; Peretti 1990) . One study, however, revealed the difficulties of animal ownership for the elderly (Verderber 1991) .
Of the studies examining gender differences in relation to animal attachment, attrition, choice, or motivation, most did not find any significant differences (Lago 1989 , Siegmund and Biermann 1988 , Stevens 1990 . One researcher, however, did find a difference between male and female attitudes toward animals (Herzog, Betchart, and Pittman 1991) .
Of the eleven studies dealing with animal effects on health and illness, the majority found a positive association between animal contact and health (Allen, Blascovich, Tomaka, and Kelsey 1991; DeShriver and Riddick 1990; Friedmann, Locker, and Lockwood 1993; Garrity, Stallones, Marx, and Johnson 1989; Lago, Delaney, Miller, and Grill 1989; Wilson 1991) . Three did not find such an association, however (Grossberg, Alf, and Vormbrock 1988; Melody and Lago 1990; Stallones, Marx, Garrity, and Johnson 1990) . Of those dealing specifically with stress effects, three found that human/animal interactions decreased stress levels (Allen, Blascovich, Tomaka, and Kelsey 1991; DeShriver and Riddick 1990; Wilson 1991) , and one found no significant difference between owners and nonowners (Watson and Weinstein 1993) . The studies involving animals as therapeutic interventions were unanimous in reporting successes (Calvert 1989; Holcomb and Meacham 1989; Kongable, Buckwalter, and Stolley 1989) .
Researchers also found that animal interactions tended to make people happier, more relaxed, more secure, more affectionate, more alert, and less lonely (Bryant 1990 , Calvert 1989 , Rossbach and Wilson 1992 . One article, however, suggested that negative emotions such as grief and distress can also be associated with companion animals (Bryant 1990 ). Animals were found to increase touch, talk, and smiling (Nielson and Delude 1989). Rogers, Hart, and Boltz (1993) found that dog owners exercise more and were more satisfied with their social, physical, and emotional states. Two researchers reported the successful relationships that owners had with animals, often viewing them as members of the family (Barker and Barker 1988, Turner and Stammbach-Geerring 1990) .
Limitations of This Review
The review included 52 reports representing six years of research in the area of human/ companion animal relationships. The articles included were not a random sample but were convenient to the researcher. The review may have unintentionally omitted relevant reports. For example, a number of studies have been published in French and German journals, but only English language research reports were included here. Also, theoretical works were excluded because the study was intended to evaluate only research reports. Finally, some studies were evaluated as formal research reports when that may not have been the intent of the authors. To counteract the possibility of being overcritical and to offset overestimation of methodological deficiencies, the reviewer consistently erred on the side of not identifying deficiencies; this may have resulted in an underestimation of methodological problems.
SUMMARY AND RECOMMENDATIONS
This study evaluated the quality of 52 articles on human/companion animal research published over the period 1988 to 1993. This review, while not comprehensive, points out the significant gains made in knowledge of the impact of the human relationship with companion animals. The review primarily examined the rigor of the research included. The research consisted primarily of nonexperimental studies. Although samples were large enough, most were nonprobability, nongeneralizable samples. However, the use of nonprobability sampling is not itself problematic, the authors of more than 25% of those studies generalized their results inappropriately, beyond the sample.
A number of other problems were identified. Future studies should use sample sizes based on mathematical calculations and power analysis, use theoretical frameworks, and assess the reliability and validity of measurement instruments. This review provides a beginning evaluation of the research on human/companion animal relationships that is likely to influence practice. This type of review is time consuming and, unfortunately, not readily fundable. Nevertheless, it is necessary for researchers and practitioners in the human/companion animal field to evaluate the research, take actions to improve it, and assess the results of these actions. Ultimately, this will result in improved practice.
